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Abstract. $u(x)$ . ,









$X$ $\mathrm{C}$ , $\mathcal{O}_{X}$ $X$ . $A$ $X$




$\mathcal{H}_{[A]}^{1}(\mathcal{O}_{X})\simeq \mathcal{O}_{X}[*A]/\mathcal{O}_{x}$ . (1)
, $\mathcal{O}_{X}[*A]$ $A$ $X$ .
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, $q(x)=(x-\alpha 1)^{r_{1}}\cdots(X-\alpha_{n})r_{n},$ $h(_{X})\neq 0$ . , $A=\{_{X}\in \mathrm{C}|X=\alpha j, j=1, \ldots, n\}$ ,
$A_{j}=\{\mathit{0}_{j}\}$ .
$\Omega_{X}$ . $\psi(x)dX\in\Omega_{X}$ , $\psi’(x)u(x)dX$
$A_{j}$ , .
${\rm Res}_{A_{j}}(\cdot, u(X))$ : $\Omega_{X}$ $arrow$ $\mathrm{C}$
$\psi(x)dX$ $-\rangle$ ${\rm Res}_{A_{j}}(\psi(x)dX, u(x))$
$= \frac{1}{2\pi i}\oint_{A_{j}}\psi(_{X})u(x)d_{X}$
, $u(x)$ , $u(x)$ $\mathit{0}_{x}$ ,
$m$ , $\mathrm{i}.\mathrm{e}.$ ,
$m=$ ( $u(X)$ mod $\mathcal{O}_{X}$ ).
, .
${\rm Res}_{A_{j}}.(\cdot, m)$ : $\Omega_{X}$ $arrow$ $\mathrm{C}$
$\psi(x)dX$ $\mapsto$ $\frac{1}{2\pi i}\oint_{A_{j}}\psi(x)md_{X}$
(2)







, $m_{j}\in \mathcal{H}_{[A_{j}]}^{1}(O_{X})(j=1, \ldots, n)$
$m_{j}= \sum_{l=1}^{n_{j}}\frac{c_{j,\ell}}{(z-\alpha j)^{\ell}}$ mod $\mathcal{O}_{X}$
.
21. $u(x)$






$\{f\in H_{[}^{1}(Aj]\mathcal{O}_{\mathrm{x})|R}f=0, \forall R\in J\}=\{_{Cm_{j}}|_{C}\in \mathrm{c}\}$ .
, $J$ $P,$ $Q$ .
$P=( \prod_{j}(x-\alpha j))\frac{d}{dx}+\sum_{j}rj(\prod\ell\neq j(x-\alpha_{\ell}))-\frac{h’(x)}{h(x)}\prod_{j}(x-\alpha j)$ ,
$Q=(x-\alpha_{1})^{r_{1}}\cdots(x-\alpha n)^{r_{n}}$ .
, $A_{j}$ , $P,$ $Q$ $H_{[A_{j}]}^{1}(o_{x})$
.
: $u(x)$ $q(x)$
, $P$ . , $q_{s}(x)$ $q(x)$ square free







$R= \sum a_{i}(X)(\frac{d}{dx})^{i}$ , $R^{*}$ .
$R^{*}= \sum(-\frac{d}{dx}\mathrm{I}^{i}ai(x)$ . $\phi(x)dX\in\Omega_{X}$ $R\in D_{X}$
.
$(\phi(x)dX)R=(R^{*}\phi(x))dX$
, $\Omega_{X}$ Dx- .
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, $J$ , $D_{X}$ , $J^{*}$
. , (2) , .
Theorem 2
$\{\psi(x)dX\in\Omega_{X}|{\rm Res}_{A_{j}}(\psi(x)dX, m)=0, j=1,2, \ldots, n\}$
$=\{(R^{*}\phi(x))dX|R*\in J^{*}, \phi(x)dX\in\Omega_{X}\}$ .
25
, $r=r_{1}+\cdots+r_{n}$ , $G=\{\psi(X)dX\in\Omega_{X}|\psi(x)\in \mathrm{C}[x],$ $\deg\psi(x)\leq r-$
$1\}$ . , $\mathrm{C}[x]$ $\mathrm{C}$ $x$ . , $K=\{\psi(X)dX\in$
$\Omega_{X}|{\rm Res}_{A_{j}}(\psi(x)dx, m)=0,$ $i=1,2,$ $\ldots,$ $n\}$ , .
Corollary 1
$K\cap G=\langle(P^{*}1)dx, \ldots, (P^{*}X^{r-}-1)ndX\rangle$ .
, $A_{j}$ ${\rm Res}_{A_{j}}(\psi(x)dx, m)$ $\psi(x)dX$ ,




. , $0$ ,
, .
3.
$\frac{g(x)}{q(x)}$ ($g(x)$ , q(x): ) .
$\int\frac{g(x)}{q(x)}dx=$ ( )+( )+( ).









Theorem 2 Corollary 1 ,
. , , [6]
.
3.1.




, $u(X)= \frac{1}{q(x)}$ , $m=$ ($u(x)$ mod $\mathcal{O}_{X}$ ) annihilator ideal $J$ . Corol-
lary 1 , $\int\frac{\varphi(x)d_{X}}{q(x)}$
$\varphi(x)d_{X\in}\langle(P^{*}1)dx, \ldots, (P*nX^{r-}-1)d_{X}\rangle$
. , $\mathrm{m}\mathrm{o}\mathrm{d} q(x)$ ,




. , $j=0,$ $\ldots$ , $n-1$ .
, $t=0,$ $\ldots,$ $r-1$ , $a_{t,\ell}$ , b $U_{\ell}$ , $V_{j}$
$\langle$ . , $b_{r-1,j}=1$ . ,
$\underline{g(x)}$






























. $P^{*},$ $Q^{*}$ $J^{*}$ . , $A=\{x=0,1,3\},$ $A_{1}=\{0\}$ ,
$U_{2}=\{1\},$ $A3=\{3\}$ .
, $m$ , ${\rm Res}_{A_{j}}(\psi(x)dx, m)=0$ $\psi(x)dX$ . $A_{j}$
${\rm Res}_{A_{j}}(\varphi(X)d_{X,m})$ , $\varphi(x)\in Image(Q^{*})$ , . ,
$\deg\varphi(x)\geq 6$ , $\varphi(x)$ $x^{2}(x-1)^{3}(x-3)$ $\varphi(x)$
, $\varphi(x)$ 5 . , 1, $x,$ $x^{2},$ $X^{3},$ $x,$$x45$ $P^{*}$
$\mathrm{m}\mathrm{o}\mathrm{d}_{X}2(x-1)^{3}(x-3)$ .
$P^{*}1$ $=$ $3x^{2}-10_{X}+3$ ,
$P^{*}x$ $=$ $2x^{3}-6X^{2}$ ,
$P^{*}x^{2}$ $=$ $x^{4}-2x^{3}-3X^{2}$ ,
$P^{*}x^{3}$ $=$ $2x^{4}-6x^{3}$ ,
$P^{*}x^{4}$ $=$ $-x^{6}+6x^{5}-9x^{4}$ ,
$=$ $3x^{4}-10X^{3}+3x^{2}$ $\mathrm{m}\mathrm{o}\mathrm{d}_{X}2(x-1)^{3}(x-3)$ ,
$P^{*}x^{5}$ $=$ $-2x^{7}+10x^{6}-12x^{5}$ ,
$=$ $4x^{4}-14X^{3}+6x^{2}$ $\mathrm{m}\mathrm{o}\mathrm{d}_{X}2(x-1)^{3}(x-3)$ .
, $P^{*}1,$ $P^{*}x,$ $P^{*}x^{2}$ – , $(P^{*}1)d_{X},$ $(P^{*}X)d_{X},$ $(P^{*}x^{2})d_{X}$










, $g(x)\in\langle g_{0}(x), g1(x), g_{2}(x)\rangle$ . $x^{5}+2x+3,$ $P^{*}1,$ $P^{*}x,$ $P^{*}x^{2}$ ,
g0 $(x),$ $g_{1}(x),$ $g_{2}(x)$ 1, $x,$ $x^{2},$ $x^{3},$ $x^{4},$ $x^{5}$ $W,$ $U0$ ,





$2 \int_{4\int}\frac{P^{*}x^{2}}{\frac{x1}{x}dx-\frac{141}{2}\int_{91}2(_{X}-3(\begin{array}{ll}x -3 1\end{array})x-}dx \overline{1}IdX+\frac{7}{2}\frac{1}{x-3}dX$
$=$ $- \frac{1}{x(x-1)^{2}}+_{\overline{2}(X}-2\frac{x}{(x-1)^{2}}\overline{-1)2}$
$+$ 4 $\log x-\frac{13}{2}\log(x-1)+\frac{7}{2}\log(X-3)+constant$
.
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